• The prevalence of potentially inappropriate prescribing for older adults with hypertension or diabetes mellitus and hypertension in Bahrain was 34.1%, it was more often for medications intended for acute medical illness, and it was unrelated to the training of primary care physicians. The quality of prescribing for older adults should be improved with appropriate interventions. The mean number of drugs per patient was 6.03 (±2.5). Of the 712 prescriptions, 543 (76.3%) were used for the treatment of acute medical illnesses. The most common examples of potentially inappropriate prescribing were: orphenadrine (n = 174; 8.33%), long-term nonsteroidal anti-inflammatory drugs for > 3 months (n = 150; 7.18%), proton pump inhibitors for > 8 weeks (n = 135; 6.46%), antihypertensive therapy duplication (n = 59; 2.82%), long-acting glyburide (n = 48; 2.29%), and chlordiazepoxide for > 1 month (n = 44; 2.11%). Family physicians showed a greater tendency toward potentially inappropriate prescribing compared to general practitioners, but the difference was nonsignificant (n = 514 [34.75%] vs. n = 162 [31.3%]; p = 0.16).
The mean number of drugs per patient was 6.03 (±2.5). Of the 712 prescriptions, 543 (76.3%) were used for the treatment of acute medical illnesses. The most common examples of potentially inappropriate prescribing were: orphenadrine (n = 174; 8.33%), long-term nonsteroidal anti-inflammatory drugs for > 3 months (n = 150; 7.18%), proton pump inhibitors for > 8 weeks (n = 135; 6.46%), antihypertensive therapy duplication (n = 59; 2.82%), long-acting glyburide (n = 48; 2.29%), and chlordiazepoxide for > 1 month (n = 44; 2.11%). Family physicians showed a greater tendency toward potentially inappropriate prescribing compared to general practitioners, but the difference was nonsignificant (n = 514 [34.75%] vs. n = 162 [31.3%] ; p = 0.16).
Conclusions:
The prevalence of potentially inappropriate prescribing (i.e., 34.1%) was within the spectrum reported worldwide and unrelated to the training backgrounds of physicians. Most of the identified potentially inappropriate prescribing (76.3%) in older adults was associated with medications for acute medical illnesses and hence inappropriate polypharmacy should be discouraged.
Introduction
The prescribing of medications is a critical component of the care of the older adults, and optimization of drugs prescribing has become an important public health concern [1, 2] . With emerging demographic transitions leading to an increasing proportion of older people worldwide, improvement of the quality and safety of prescribing, especially for older people, poses a global challenge [3] . There is evidence that inappropriate prescribing is common in older adults and is associated with adverse events, many of which require hospital admission [4] . Inappropriate prescribing has been recognized as one of the 5 most important quality-of-care problems in the older adults [5] . In addition to advanced age, multiple comorbidities and polypharmacy, or the concurrent use of multiple medications, are major risk factors for potentially inappropriate prescribing (PIP) in older adults [4, 6] .
Polypharmacy by patients (notably older adults) and/ or administration of more medications than are clinically indicated [4] is a common and growing global issue affecting the quality of health care in primary care [7] and secondary/tertiary care [8] , particularly in those with multiple morbidities, and in residential care facilities for older people [9] . Although the term polypharmacy often implies criticism of the way medications have been prescribed, at times it is justified. Polypharmacy can be categorized into appropriate and inappropriate (problematic) polypharmacy [7] . Appropriate polypharmacy is defined as prescribing for an individual with complex clinical conditions or for multiple conditions in circumstances where the use of medication has been optimized and prescribed according to the best evidence [4] . In contrast, inappropriate polypharmacy is defined as prescribing of multiple medications inappropriately, or where the intended therapeutic benefit of the drug is not realized [4] . Inappropriate prescribing may be associated with non-evidence-based treatment, risk due to a drug that outweighs its benefit, clinical contraindication, the existence of a significant clinical drug-drug interaction potential, poor medication compliance, deterioration of the patient's quality of life, unnecessary drug costs, and potential omission of appropriate medication(s) from the patient's therapeutic regimen [10] .
The Screening Tool of Older Persons' Prescriptions (STOPP) and the Screening Tool to Alert Doctors to the Right Treatment (START) [8] have been recommended for identifying older patients at risk of adverse effects and to reduce the risk of initiating a drug therapy likely to result in adverse events. The STOPP criteria (version 1) comprise 65 clinically significant criteria for PIP in older patients, whereas the START criteria consist of 22 evidence-based prescribing indicators for common diseases in older adults to determine the omissions of potentially appropriate drugs. Both STOPP/START screening tools are explicit methods with well-defined criteria, based on physiological systems and accepted by geriatric pharmacotherapy specialists from the UK and Ireland on the basis of the Delphi consensus method [8] . The STOPP/ START criteria have been used in numerous studies in several countries worldwide [11, 12] , supported by the European Union of Geriatric Medicine Societies [12] , and chosen for the evaluation of prescribing in patients with multiple chronic conditions [13] . Although these criteria are effective for the evaluation of prescribing quality, the clinical, human, and economic outcomes may not adequately address quality of care or mortality [14] .
Therefore, the objectives of this study were to identify the prevalence and types of polypharmacy-based PIP among older adults with hypertension or both diabetes and hypertension in a primary care setting in Bahrain and to determine whether or not there are PIP differences between family physicians (FP) and general practitioners (GP) in a primary care practice.
Materials and Methods

Setting
This nationwide study was conducted in 22 out of 24 primary care health centers in Bahrain from December 2014 to May 2015. The Kingdom of Bahrain is a group of islands located in the Arabian Gulf with an approximate population of 1.36 million at the time of this study. A primary health care organization with a network of 24 health centers across 5 regions of the country provides subsidized curative and preventive services that include dispensing of essential drugs. The number of primary care physicians in each health center varied between 4 and 11, with a random ratio of FP and GP. Patients requiring special investigations and consultations or admission are referred to the Salmaniya Medical Complex, King Hamad University Hospital, and Bahrain Defense Forces Hospital for secondary/tertiary care.
Study Population and Variability
The Research and Ethics Committees of the College of Medicine and Medical Sciences, Arabian Gulf University, and the Ministry of Health, Kingdom of Bahrain, approved this study.
Out of 8,746 prescriptions issued for patients with hypertension or with diabetes mellitus and hypertension, 2,090 met the inclusion criteria (age ≥65 years and either hypertension or both diabetes mellitus and hypertension). The patient's personal number, gender, category of primary care physicians (FP/GP), and medication-related data from prescriptions were entered for anal-PIP in Older Adults ysis on the basis of 18 out of 65 STOPP criteria applicable to prescription-based studies. PIP was identified and coded by K.A.J. The STOPP criteria (version 1) were used as a screening tool to identify PIP from a patient's therapeutic regimen [8] .
Operational Definitions
In this study, a hypertensive patient was identified as one who received one or more antihypertensive drugs, and patients were identified as having diabetes with hypertension if they received one or more antihypertensive drugs together with one or more antidiabetic drugs. Older adult or elderly was defined according to the World Health Organization as an individual aged ≥65 years. FP were those certified physicians who were trained for 4 years in Family Practice Residency Program (FPRP) in Bahrain recognized by the Arab Board Council for Family and Community Medicine and affiliated with the Irish College of General Practitioners and the Royal College of Surgeons, Ireland. A few of the FP were trained in other Eastern Mediterranean region countries. All other primary care physicians who were medical graduates and licensed to practice in Bahrain were categorized as GP [15] .
Statistical Analysis
Descriptive statistics such as percentages, means, and SD were used to test the difference between proportions, and a two-tailed t test was used for continuous variables. A p < 0.05 was considered statistically significant. Statistical Package for Social Sciences (SPSS version 20) was used for data analysis.
Results
Study Population
The mean age of the older adults was 72.1 ± 6.6 years (range 65-108). The mean (±SD) number of drugs per patient with hypertension and patient with both diabetes and hypertension was 4.7± 2.1 and 7.3 ± 2.2, respectively (Table 1 ; p < 0.0001). The corresponding median number of drugs per patient was 5.0 and 7.0, respectively. In case of acute medical illness the mean (±SD) value of drugs per patient was 1.2 ± 1.3 (median 1.0) and 1.1 ± 1.3 (median 1.0), respectively, which represented 18.8% of the total drugs prescribed (Table 1) .
Potentially Inappropriate Prescribing
The PIP among older adults in a primary care setting are presented in Table 2 . Based on 18 applicable STOPP criteria, the prevalence of PIP was 34.1% (712/2,090). Common PIP in older adults were: skeletal muscle relaxant orphenadrine as a component of Muscadol ® (n = 174; 8.33%), long-term use of nonsteroidal anti-inflammatory drugs (NSAID) for > 3 months (n = 150; 7.1%), proton pump inhibitors for > 8 weeks (n = 135; 6.46%), antihy- pertensive therapy duplication (n = 59; 2.82%), long-acting oral hypoglycemic glyburide (n = 48; 2.29%), and use of chlordiazepoxide as Librax ® for > 1 month (n = 44; 2.11%). Most of the identified PIP (76.3%) was for patients with acute medical illness for central nervous, gastrointestinal, and musculoskeletal system-related medications ( Table 2 ). The classes of drugs according to the physiological systems, prescribed for acute illness and multiple chronic morbidities, are listed in Tables 3 and 4 , respectively. The most common class of drugs used for acute illness was acid-suppressing drugs, whereas the least common class was prokinetic drugs (Table 3 ). In contrast, in patients with multiple chronic morbidities the corresponding class of drugs was antihypertensives and antiarrhythmic drugs, respectively (Table 4) .
PIP by FP and GP
Of the 2,090 prescriptions, 182 FP issued 1,477 prescriptions and 84 GP issued 517, whereas the identity of the prescribers in 96 prescriptions could not be estab- Table 2 ), although FP prescribed a higher number of drugs per patient compared to GP (mean 6.2 ± 2.5 vs. 5.7 ± 2.4; p < 0.0001).
Discussion
The current study identified the most common PIP by primary care physicians for patients with hypertension or both diabetes mellitus and hypertension in Bahrain. Studies identifying PIP on the basis of STOPP criteria among primary care or community-dwelling older individuals with multiple chronic morbidities are very scarce in Eastern Mediterranean region countries [8, 12, 16] . PIP is highly prevalent in older adults and it is a major health care concern because of its association with negative health care outcomes such as adverse drug event-related morbidity [4] . Patients with hypertension or diabetes and hypertension are prescribed a variety of medications such as antihypertensive, antidiabetic, antidyslipidemic, antithrombotic, uric acid-lowering drug and others. This targeted age group with multiple chronic morbidities seems to be vulnerable to inappropriate prescribing.
In our study which included older adults with hypertension or diabetes and hypertension, often with other morbidities, the mean number of medications/patient prescribed for chronic (long-term) and acute (shortterm) medical conditions appears to be comparable to that reported in Turkey [17] but less than that reported from Spain [18, 19] in studies on patients in the similar age group and care setting but without specifying the nature of chronic diseases.
Given the trend in prescribing according to evidencebased guidelines especially in older adults with multiple comorbidities, the definition of 5 or more medications as a threshold for polypharmacy seems too low [7] . Since approximately 80% of the drugs per patient were for multiple chronic morbidities, the value of 6 medications per patient found in our study suggests that prescriptions were likely evidence based. The current observational study revealed that the mean prevalence of ≥PIP was estimated to be 34.1%; only 27.7% (18 out of 65) of STOPP criteria were applicable. Of note, authors of other recent studies who recruited patients in a similar age group, care-setting, and STOPP criteria reported a prevalence that ranged from 14.8 to 52.7% [2, 17, 18, [20] [21] [22] [23] [24] . The disparity in the prevalence rates could be attributed to variables such as the study design, the physician's prescribing behavior, the nature of the chronic morbidity, prescribing regulations, and the clinical setting [12, 18, 24] . Furthermore, the primary care essential drug list, the regional drug market situation, and country-specific PIP are other determinants of PIP prevalence and PIP subsets that can be identified using STOPP criteria. The most frequent PIP was related to medications intended for chronic conditions that included duplication of antihypertensive therapy and use of glyburide, a longacting oral hypoglycemic drug, whereas medications prescribed for acute medical illness were skeletal muscle relaxant orphenadrine (Muscadol ® ), long-term use of drugs such as NSAID, proton pump inhibitors, and chlordiazepoxide. Although medications prescribed for acute medical illnesses accounted for approximately one fifth of the overall prescribed drugs/patient, they contributed the most to PIP prevalence in older adults. Such medications should be judiciously prescribed in order to limit inappropriate polypharmacy in older adults.
Orphenadrine has been identified by both STOPP [8] and American Geriatric Society Beers criteria [25] as a potentially inappropriate medication to be avoided in patients aged ≥65 years. This is because orphenadrine has strong anticholinergic properties and increases the risk of sedation, confusion, falls, and fractures [8, 25] . None of the published primary care-based studies [2, 17, 18, [20] [21] [22] [23] [24] have identified PIP of orphenadrine. In contrast, orphenadrine was the most common PIP detected in our study. This observation supports the recommendation that there is a need to conduct country-specific PIP studies in older adults to gain a better global perspective [17] . Previous studies have confirmed that the dose and duration of NSAID significantly increased the risk of mortality in patients aged ≥65 due to gastrointestinal complications [26] . Long-term use of NSAID in our study was ranked as the second most common PIP trend; a similar trend has been reported in UK [2] , Serbia [21] , and Sweden [24] . In older adults, the long-term use of proton pump inhibitors at full therapeutic dose for > 8 weeks is deemed inappropriate and is best avoided unless otherwise justified. Such use may increase the risk of fracture, vitamin B 12 deficiency, hyponatremia, hypomagnesemia, and Clostridium difficile infection [8, 25] . Proton pump inhibitors ranked as the third most common PIP in our study, a trend reported from Ireland [22] and the UK [2] as well. Chlordiazepoxide, a long-acting benzodiazepine, has been identified as potentially inappropriate medication for older adults. Its use either alone or as a fixed-dose combination is best avoided because it can increase the risk of cognitive impairment, delirium, impaired balance, falls, and fractures [8, 25] . Long-acting benzodiazepine (chlordiazepoxide), identified as the fourth common PIP in our study, was the most common PIP reported in several European Union countries [2, 18, [20] [21] [22] 24] .
We attempted to explore the differences in polypharmacy and PIP between FP and GP, the two categories of primary care physicians in Bahrain. More drugs per patient were prescribed by FP than by GP; such a difference can be attributed to the fact that most of the patients with both diabetes and hypertension and referral cases from secondary to primary care are managed at diabetes outpatient clinics by FP with in-depth diabetes care training. This explanation is further corroborated by findings that the proportion of patients with both diabetes and hypertension treated by FP was considerably higher than that of patients treated by GP (77.7 vs. 19.6%, χ 2 = 1,630.57; p < 0.0001; data not shown). Although FP showed a slightly greater tendency towards PIP compared to GP, the difference was statistically nonsignificant. In older adults, orphenadrine intended mainly for short-term acute illnesses was favored by FP, whereas antihypertensive therapy duplication was by GP. Combination therapy with angiotensin-converting enzyme inhibitor and angiotensin II receptor blocker has been reported to increase the risk of hyperkalemia and renal failure [27] .
The reasons for PIP in older adults by primary care physicians in Bahrain are uncertain. Previous studies in other countries have identified several risk factors linked to PIP in older adults: inadequate training of primary care practitioner in using STOPP or Beers criteria [28] ; poor knowledge and awareness about PIP to older adults [28, 29] ; inappropriate polypharmacy [29] ; and short consultation times in older adults. A consultation time of less than 10 min/patient has been reported to be insufficient by primary care practitioners in many countries [28, 30, 31] ; it was longer for patients in the older-age group and the length of consultation depended on the medical conditions of the patients [31] . The estimated consultation time of 8 min/patient in the primary care general clinic setting in Bahrain appears to be insufficient for older adults with multiple chronic morbidities. Addressing such organizational issues of primary care is critical for decreasing PIP and enhancing the overall quality of health care.
There are several limitations to the current study. During the data collection period, patients' data in the primary care setting in Bahrain was not digitized. Several PIP subsets of STOPP criteria cannot be identified by prescription audit alone and would require the patient's clinical and/or laboratory data. Some notable examples for such PIP are: NSAID given to patients with a history of peptic ulcer disease, moderate to severe hypertension, heart failure, or renal failure; long-term use of NSAID (> 3 months) for mild joint pain; use of metformin in patients with an estimated glomerular filtration rate < 30 mL/min/1.73 m 2 ; aspirin in patients with no history of coronary, cerebral, or peripheral arterial symptoms or occlusive arterial events; and thiazide diuretic in patients with a history of gout. Therefore, a prescription audit would not have identified these PIP comprehensively. Despite some notable differences in PIP among FP and GP, the study design did not have statistical power to confirm with certainty the differences. The lack of information about over-the-counter medications may have underestimated the overall PIP magnitude. The strength of this study is that it included a nationwide targeted sample, and the sample size is robust considering the demographic pattern of Bahrain.
Conclusion
The prevalence of PIP in Bahrain was within the spectrum reported worldwide and it was found to be unrelated to the training background of primary care physicians. Most often PIP was for medications intended for acute medical illness in older adults. Educational interventions with an explicit emphasis on rational prescribing for older adults are recommended to reduce PIP and polypharmacy practice.
